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(54) POLYISOCYANATE COMPOSITION FOR RIGID POLYURETHANE FOAM AND 
METHOD FOR PRODUCING RIGID POLYURETHANE FOAM USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyisocyanate composition for a rigid 
polyurethane foam which has excellent foaming efficiency, storage stability, moldability, 
foam strength, dimensional stability and adhesion, and a method for producing the rigid 
polyurethane foam using the composition, in which a polyisocyanate having good storage 
stability and a polyol having low viscosity are used with a low polar foaming agent, in 
particular, a hydrofluorocarbon as a foaming agent. 

SOLUTION: The composition contains an isocyanate group terminated prepolymer 
obtained by reacting a polymeric MDI (a1) with a modifier (a2) at a ratio of (a1):(a2)=80:20 
to 99.9 to 0.1 (in a mass ratio). The modifier contains a 3-50C active hydrogen-containing 
hydrocarbon compound (a2-1) and/or a 3-50C active hydrogen-containing halogenated 
hydrocarbon compound (a2-2). The method for producing the rigid polyurethane foam 
uses the composition. 
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2-4*5^±t<, 2-3*»|:ffSU> 8 (b3) C7) 
¥$tt6SStt3'-6T*>»K #*L<»43-5"C*> 

[0 0 4 3] (B) fc*5lt5 (b 1) - (b 3) <D^ 
SI4, **l€iX (b 1) :4 0-7 0Kft%, (b 

2) :10-9 0KS%. (b3) :10-7 0K4% 
W*U^. (bl) ##1-^5 

jf % K*<0«JB^AS:tfc&-ro (b2) 3&s#-t¥ 
5£ (B) iZ>«iS^JS<«9. 7d~AO»SEntt-3(E 

mmmikis^-r^o (b3) t^-t^^t, nhtu 

[0 0 4 4] *«WCf4£*fcJSG"C, (b 1) - (b 

3) «^cD^y^-/U (£JLT* y *-/i^tlME 

v?3i^u>^y 3 — /u s TkttSffi^S 0-1 5 OmgK 

oH/ g ^y7 B Dtvy^y =>— ^a»b*ft< 1 1 1 

mMZH\<^t. (B) ott«Sr(KT**5-i:tf-e# 

rtctv\ r^/Ky-r-^y *-yn4 % »»©sKy^— 

x/u^ y y ^x/i'TK y /u§r-<— ^ 1 1 

T, ^f*U^XI4T^ y hy/KDlfxi/UjJfy-r- 

^ j£tt***$*fk^«i:#y>f ym-h^?)# 
L/ct^T*fc6o ^y-^-^y^— vMcibMtajKy^- 

£«tti-2 0K*%jisft*Li* o (B) 

[0 0 4 5] *^^lC<toT, ^o/^Kn*-#yfc 
51M4/W Ko^/u^D^-^v^fg«i*-(cJ:5+^ 
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WiftOX 5\c.4Vi'T*- YZ&Bi-rzz tic 

-#>%mmt u mic^ 

R#y *u#y7j- A««#6>ii5. 
[0 0 4 6] *&9lK.m\'*htl&#!)*— A' (B) ©ft 
gf±, 2, OOOraPa • s»TWSL<> 10 0- 
1, 8 0 0mPa • ■ U\ ttfl?#±IBfc8 

[0 0 4 7] *3BMCfflV^&Jx5«a»l (C) li, 
Kdtj-^v. /^Kn7;^p*-**>^f,SS?jn 

3£j&#J (c) ©^Aofiii, ^y^y, -y^n 

sOf>>, ^-f>m<0^ Kn*-J|fy^ HFC- 
24 5 f a, HFC-3 6 5mf c, HFC-134a 

(B) ICl*fLT, l~5 0M%ffci„ S-g-tioT 
tt*»M©jKyWJ/i'T^-h (A) «fc$Mfc3tf-Ctt 

[0 0 4 8] **WICffllr>t,H5ttj|E (D) iUtt, 

a* ? u * >3§&»cffl v> f, n 5 '£%i<Dmm&®im-t 5 c 

Y y y*a f/UT 5 V, tI<7^ ?vl"^ ?• b-v-^T 
iy, U^75V, h y ^A-7 $ y, N- 

y^vl^/U*yy, v?y fvU-yy n^~y/VT% V, 

*»f?>H5o = LTtt. 2, 4, 6-hy* 

(i^^^/UT 5 y 7i^-/K 1. 3, 5-h 

y^ (^f/U7 5/7'nt» ^^rf-tKn-s-h 
x )TW%<nYVTi»m. 2, 4 -t'X (v^fvUT 
SyyfvU) 7i/-/K 2 -i^/^^r-y-V®* y >7 

a,. 2 -i^/u^^-y-v^-f h y j\ s mfc* y •? a, 

SS-thy^A, 2-3i^yP7v J y ^^©Tv^y 
7 Ay Y*->Y't$<DT/\s=iy-Yfc&V!>, -hWKy*. 

/^yY'moy^/v- y {££®*}zmiz> z. t 

rt^x-^o (D) ©&/84I2, ^y^--yWc»LT. 
0. 0 1~1 5StS%t*51:dSigST-fc5. 
[0 0 4 9] MK, SJ£{EilWfc*©|bM^t LT. 09 



(7) #1200 2-3 56 5 34 
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[0 0 5 0] *3S9lfcfflV»&ft$SfiJ$! (E) iLT 

B*^-j}-M<nL- 5 3 4 0, L-54 20, L-5 
421, L-5 7 4 0, L-5 8 0, SZ-1142, 
SZ-1 64 2, SZ- 1 6 0 5, S Z - 1 6 4 9 , JjC 
U . y^a-- y^->i) n — yH©SH - 1 9 0, SH 
-192, SH-193, SF-2 9 4 5 F, SF-2 
9 4 0F, SF- 2 9 3 6 F, SF- 2 9 3 8 F, SR 
X- 2 9 4A, (tl8{k*I|6»<OF-3 0 5 x F-3 4 
10 1, F-343, F-374, F-345, F-34 
8, =T— j\s K~>^ $ y YM<OB- 8 4 0 4 , B-8 4 0 
7, B- 8 4 6 5, B-84 44, B- 8 4 6 7, B- 
8433, B-8466, B-8870, B-8450 
%&m\f btlZo (E) W&fflfill, XV*-MzttL 
T, 0. l~5St*%t45**saa-C*>5. 
[0 0 5 1] **WCH:8a!lOSISrfflV^Ct^T$5. 
r©«FJiLTI4, WW, 3E«#J, #&#J, 

20 «g^-m, m&M*m^<07)wizL\,\ mm 

MtLXit, h!Jif/^7x-K hy*(0-y 
nn/Dt» *^7i- h^© y Vg^^x/M®, ffi 

U ygxf /w, «yg-;x^©i!)>ii^7/i' 

[oo5 2] *^^osK^y <>u^y7pt—^<omm 
nKy-r-*^#-t-5*y-ry->r*-h (a) ^a 

?S, ffia!w^y^— ^ (B) ^BfSirLT, ^iSSiJ 

(o , t/m (d) , (e) , Rxfiomnmrn 

t^5*ffiT*»5. 4*J % IS^^J (C) , ttM (D) , 
mmi (E) , Rt5*Oflt©«6*lffll4B«Etfi^-UTJ3 

[0053] *»Wfcj:oT#&ixfc«Sf#y ->y^y 

[0 0 5 4] *^^l>:^o^^x, 0tu^y-y7^-l- 
-fyf^n (^y-ry->r^-h (a) to^y-y 
r*- hS/sKy^-- /u (b) ^w^ftttTK^sxio 

0) I4, t'W57l'?y7t-ACS&T'50~14 
0, Stc$ft L< It 7 0~1 3 Offct), 
ffl^T©V^^>5'1'y->77 U- h7^- AcO#-g-T*l 
40-8 00, »SL<(i 150-5 0 0ffe5„ ■< V 
'>7%— Kyf7^#|)l/^y7^-AfflS^f5 

so o*?i, yy-y7?i'-h7t-i>roi^T'i 4 o*s§ 
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^-g-f 1 4 0 5r@^L, ^y->T7U-h7^~AO^-g- 

[0055] e&fftfy trystisy*— ^ZWfk-f Z>\^h 
[0056] eis^y 7^^>7^--A^siig-r5ic(g 

U -tft-eftWttiatt 3 0~6 OlCfcSlttLT*i< r fc 
[0 0 5 7] 

[00 5 8] *^H^|i x h\ /<*>U % ft, 

[0 0 5 9] 
[IWJ] EIT, 

(%) = - 



(8) ftffl 2002-356534 

14 

[0 0 6 0] !>l/^i'7 ; j~if#Hyv' 
Hffiffl 1 

IC, P-MDI (1) &9 8 k gttii*. 9E#UtAlf> 
4 0*ClCjp£Lfc o *V^-C«ffilll (1) £2kgtt& 

10 KttL&tfbS 0'C£T4ttmKj£&-ti\ $»**y 
!?l/?y7*-Affl#H y->7*- M&J&I&NCO- 
1 £#fc„ NCO- 1 ©NCOtfl4 2 9. 8%T*fco 
fc. 

[0 0 6 1 ] HJS0iJ2~8 x tfctfc«l~4 
HffitfiJl 2:m«ticLT, 2 tti&*Jfc 

T-SW^y !>^V7t- Affl^y^y->r^-h*M 
llNCO-2-1 2£#fc„ 

[0 0 6 2] *t)^fc5f«^y ^L'^vy^-Affl^y 
-f y->7^- hW^Nco-i~i 4roteia»»^s 

XV-iV 3/7*- VUS&m/ftfcm^ 5 0 (g) /2 0 
(g) ICT, 7*5*1*— 7, 000 rpm-3M 

HFC-365mfc £ffifflLfc„ 

30 *y-fy->r*-MMt»/*»3H=5o ( g ) /20 

(g) Kt\ T*7, 00 0 rpm-3#W 

ES;iCT»tbLfc 0 3S&8JKI2HFC-3 6 5mf c£ 
mm Lfc. 
[0 0 6 3] 



[0 0 6 4] 



mi] 

40 [* 1 ] 



x 1 00 



(9) fcffl 2 0 0 2 - 3 5 6 5 3 4 



15 16 





91 St 01 




1 


2 


3 


4 


5 


6 


7 


8 


<K'J*'Jy*MD I (kg) 


















P-MDI 


98.0 


98.0 


98.0 


98.0 


96.0 


90.0 


98.0 


98.0 




















(1 ) 


2.0 






1.0 


2.0 






3.5 


(2) 




2.0 








10.0 












2.0 




2.0 








Wt» <4) 








1.0 






2.0 




KttJB (5) 
















0.5 




NCO-1 


KCO-2 


NCO-3 


NCO-4 


NCO-6 


NCO-6 


NCO-7 


NCOnB 


NCO*** (%) 


29. B 


30.0 


30.2 


30.0 


28.6 


25.7 


28.7 


28.3 




@ 


© 


@ 


@ 




© 


© 


© 




O 


O 


O 


O 




© 


O 




(%) 


70 


76 


80 


75 


75 


80 


78 


72 



[0 0 6 5] 
[«2] 





tt tt 09 


1 


2 


3 


4 


«KlMUy*MD I (kg) 
P-MDI 


100.0 


75.0 


100.0 


95.0 


*tt*(kg) 
*t£*! ( 1 ) 
( 5 ) 
Kt&H (6) 




25.0 


0.01 


5.0 




NCO-9 


NCO-10 


NCO-11 


NCO-12 


Ncom (%) 


31.1 


15.2 


31.0 


25.0 




O 


X 


O 


X 




X 


X 


X 


X 


ft&JHOft** (%) | 


50 I 


75 


55 


50 



[oo6 6] tu&«i~4. *i, 21c 

p-mdi : *y y y s^md 1 
md i tr-^ffiatk= 4 0% 

MDItpW4, 4' -MDI^tl=9 9% 

*4, 4' -MDIM1 (Mttfttft&tfc) ItGCfrb 

*u. 

-y y ->r^- y^m= 31. 0 % 
&a=o. 0 1 5% 

'£tt#J (1) : 2-if/^*->yi/7^3-^ 
^tt#J (2) : 7Wi\>7i\s=i->\s 



^±#J (3) : *xTy/U7^=>-^ 

£tt#J (4) : ^-^i\^^'y/^*fl/iJ-f9V 

&«&8 

^tt#J (5) i^tn?!)!)^;^-^ 
20 t K £*ftl 2 

^tt#J (6) : 

t Kn ^Sc2 
[0 0 6 7] -ffifiJCX^tt 

O : mi««*4t5*. *D!»i-5 £ * y 
5. 

30 O : IUk1-5*s, 3 0»aiS-f5i:ft»|SaJJBlB*4l 

[0 0 6 8] [«ffjKy 7U^^7*-Af^!)t- /U 
TVS y9*<Dffim 
Si^-m 1-10 

*3K^-fJBGfl % ttii^tfcT-SIIf^y 
ffl*yt-^7u^?^OH-l~l 0£HigLfc„ 
40 ^fc'TkgfStfW^iailmgKOH/gT-fcSo 

[0 0 6 9] 

[*3] 



(10) ttR 2002-356534 

17 18 





E £ « 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 0 


•J 
it 

(kg) 


d ) 

(2) 


60 
10 




bU 
10 








60 
10 




60 
20 




tf'J;*-* (3) 
(4) 


15 


30 


15 


80 


80 


80 


15 


80 


15 


80 


(5) 

ifiVzJt-K, (6) 
tf?'J*-/t (7) 
tf'J*-* (8) 


5 
5 


60 


5 
5 


20 


20 


20 


5 
5 


20 


5 
5 


20 


(9) 
( 1 0) 


5 


10 


5 








5 




5 




»fc*J(kg) 
*?Stt ( 1 ) 

n&m ( 2 ) 

S5?S« ( 3 ) 
fcft* (4) 


35 


30 


17 
15 


1.0 
25 


1.0 
20 


1.0 

12 

10 


17 


1.0 
12 


35 


1.0 
25 


ftt**(kg) 
«« (1 ) 
MSI (2) 
ttft* (3) 

mm (4) 

M« (5) 


0.1 
0.1 

0.22 


0.1 
0.1 
0.22 


0.15 
0. 15 
0.33 


1.0 
3.0 


1.0 
3.0 


1.0 
3.0 


0.1 
0.1 
0.22 


1.0 
3.0 


1.0 
1.0 
2.2 


3.0 
10.0 


ttSSJWkg) 

SZ-1642 


1.0 


1.0 


1.0 


0.5 


0.5 


0.5 


1.0 


0.5 


1.0 


1.0 


Mfttt(kg) 
TCPP 


20 


20 


20 


25 


25 


25 


20 


25 


20 


25 




0H-1 


0H-2 


OH-3 


OH-4 


0H-5 


OH-6 


0H-7 


OH-8 


0H-9 


OH-10 


2 5X-C0ttA(mPa-s) 


230 


250 


250 


250 


300 


280 


260 


280 


230 


245 



[0 0 7 0] * 3 £>K£-0iJ 1 ~ 1 Otdfcl^T 
«Ky#-yU (1) :*S5I=4 50, PO/EO=6 

0/4 0 m&tt) 

7£>)*~,V (2) : *i£»ffi= 3 0 0. PO/EO= 8 
0/2 0 (fCatfc) 

HUMANE 9 a-A/tf U7iy 

tfy*-/P (3) :*ii<|=2 3 0, t*7?A«/ 

—As 

rfy*- (4) : *&Sfl5=2 5 0. S4PET»^ 

^y^-yu (5) : 7k$Sffi= 3 7 5. PO/EO= 1 
0 0/0 (fttit) 

n tern = -> 3- * n - * / ^ y -t y > 

iKy^— /U (6) : 7KK£ffi=4 00, PO/EO=9 
0/10 (fC*Jt) 

#})7t--jU (7) : 7KKS<ffi=4 3 0. PO/EO=0 50 



/ 1 0 0 (ffftjfc) 

TKy^t— JV (8) :*iSffl=4 50 > 7^7t«# 
y i-r/^-K y ^--/u 

7Ky^--/U (9) : 7k&Stffi= 1 8 0 8, ^uv^y 

*ry^--/u (io) : 7k$£ffi= i i 2, ^^nt'vv 

( 1 ) : * 

5Bfc#J (2) :HFC-365mfc (yy^fi) 
3S?&£lJ (3) :HFC-24 5 f a (ir> I- 

w 

?8fc#J (4) : //l^/l^y^V (^L#5tt<k¥») 
ttSE (1) rToyocat ET, 7 5^il 

y-SD 

tttt (2) :Toyocat RX5, 7;y« 
0KV-I3) 

fttt (3) :Toyocat L3 3. 7?yfMl 
(*y-H) 
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(4) : Dab co K 1 5 , EfftStl (i7- 

mm (5) : Dab co P 1 5 . H4<fctt& (i7- 

SZ-l 6 4 2 : ^-^8&#J = 
K) 

TCPP : h'JX (j5-^DD-/Dt» *^7i-|< 
/<£ib\ PO:t^fv'ynfl/yS, EO : ^v^^U 



(ID 4#P»i 2002-356534 

20 

* [oo7i] mmxy t\s9>7*-j>v>mm) 
% m&i 9 ~ 1 6 , itmm 5 ~ 8 

tf'JJ y->T*- hm (jgS: 20±2t) kX))*- 

*m mu-. 2o±ix,) &m$Ltz'&. ±umm<D^ 



: 1 1 0 

:7, OOOrpm - 3g> 
: TVL^SJ 
250mmX25 0 mm X 2 5 Omm 

: 4 Ot 

Hfcl^ : 1 0# 

[0 0 7 2] <7U?y)!ljj (&A3§&) *f§fe£tfT, -7U-^V7*-A^i!itLfc 0 & 

3ite#Jl 7~25 v Jt««9~l 3 ^£3t6. 7 ICSI". *J8. 8ft*tttt£(T<!>9 "3 T'ifc 

#y 'TyVT*- h» (»M: 2 0±2*C) -5 0 
^a (ftfi: 2 0±2t) frftfrLfctt. -$20 



: 1 1 0 

:7, 000rpm«3g> 
: 1 1 0 % 

: 

1 0 0 mm X 5 0 OmmX 5 0 Omm 
: 6 0*C 

J8ll!NrM : 1 0# 

[0 0 7 3] £MM2 6, tt&mi 4 *#Mlt«j&liJ:9«ftsKy *HV7*- ASr^jfL 

sKlM y->7*-h» (fKS : 1 0±2'C) b*V*- 30 lt38^*ftttaT©ffl»J T'fcS. 
^a (afi: 10±2t) ^'7U^>'*n ! ^T*X-7 , U-^:T«r 



1 1 0 

jfxi—vkzttimmm ff-ibooi 

1 

4 5t 

3 0 ~4 Omm 

[00 7 4] -fy->T5?U-h«i7j (*>^^7!)-i fc^R (ffifi : 20±2lC) fcft£-Lfc8. ±lHiBSi*0*' 
Ht£0j2 7-3 4, tfctSEM 1 5-1 8 40 A£ggjgLfc„ ££?r«8, 9 IC^I". gffl 

* y-r y->7*- ha (as.- 2o±2t) t#y;*— & ^mi^Tcoiior-foSo 

: 2 0 0 

: 7. 0 0 0 r pm • 3g> 
: T/U*m 

2 5 OmmX 2 5 OmmX 2 5 Omm 



^y->74- 



[0 0 7 5] y->T3?U-h^7j (i£A?§fg) 
HJS0iJ3 5-4 3, JtS0Hl 9-2 3 



: 4 CC 
: 1 0# 

sKywy->r^- ha (as: 20 + 210 t*y:t- 

50 yua 20±2t) £il£-L/c:m, ^SlCffA • 



(12) &M2 0 0 2- 3 5 6 5 3 4 

21 22 

-<y->7#- h-/>Ty^^ : 2 0 0 

mW&lfr : 7, 00 0 r pm • 3g> 

/<7 : 110% 

1 00mmX500mmX500mm 
&§!fig : 6 Ot 

^y^y^T^-hfS M: io±2t) t*y*- *k »k%tt\mfo&mmToymx'ht>. 
mm.-. io±2t) &>f yv'T^u—h&^-e*^ 
-Y y s^r*— yfyn : 200 

: 

ftffl3Sfa« : tfx-^-BfctftttSia* FF- 1 6 0 0S 

: 1 51C 

^■fvu t-^iaa : 4 st 

: 3 0~4 0mm 

[0 0 7 7] ★20*l^4] 





■* » « 


9 


1 0 


1 1 


1 2 


1 3 


1 4 


1 5 


1 6 




NC0-1 


NC0-2 


NCO-3 


NC0-4 


NC0-5 


NCO-6 


NCO-7 


NCO-8 




OH-t 






10 


10 


9 


9 


8 


B 


10 


9 






45 


45 


44 


45 


43 


44 


45 


45 


(80 




58 


58 


57 


59 


56 


58 


57 


58 






63 


62 


82 


61 


62 


63 


62 


63 


:7U-:?*-A:D7'--**(kg/in*) 


32 


31 


31 


32 


30 


30 


31 


31 




O 


O 


O 


O 


@ 


© 


O 


@ 


J£li3Sj*(kPa) 


115 


110 


105 


110 


105 


105 


115 


110 



[0 0 7 8] * -tt [315] 





tt n w 


5 


6 


7 


8 




mco-9 


NCO-10 


NCO-11 


NC0-12 




0H-1 | 






11 


9 


10 


10 




^*-TA 


45 


43 


45 


45 






70 


72 


75 


68 






65 


62 


64 


61 


-? U - -? * - U zi 7 - ft St ( kg/m 3 ) 


36 


38 


36 


38 




X 


O 


X 


X 


EffiSMttkPa) 


55 


45 


65 


80 



[0 0 7 9] 



[*6] 



(13) 



23 



4#H 2002-356534 
24 



[0 0 8 0] 











* ft « 










1 7 


1 8 


1 9 


2 0 


2 1 


2 2 


2 3 


24 


2 5 


26 




NC0-1 


NC0-2 


NC0-3 


NCQ-4 


NC0-5 


NC0-6 


NCO-7 


NCO-8 


NCO-1 I 




i% 




OH-1 








*u-a*<<a 


10 


10 


9 


9 


8 


8 


10 


9 


1rt 




(8>) 






65 


65 


64 


64 


65 


66 


65 


65 


OA 




(kg/ro') 


35 


34 


34 


34 


32 


33 


34 


33 


34 


34 




O 


O 


O 


O 


O 


© 


O 


© 


O 


O 


£«%*(kPa) 


130 


120 


115 


120 


115 


110 


130 


125 


lib 


113 


! £«*£(N/10cni) 


18 


17 


18 


17 


18 


16 


17 


19 


1 o 

18 


17 


] 














* * 


1*7] 
























it ** « 


















9 


1 0 


1 1 


1 2 


1 3 


1 4 












NCO-3 


NCO-10 


NC0-11 


NC0-12 


NCO-9 












OH-1 


0H-2 


0H-3 














11 


9 


10 


10 


8 


9 










(#) 




68 


65 


67 


65 


62 


63 










(kg/m a ) 


40 


42 


40 


42 


39 


40 












X 


O 


X 


X 


X 


X 










E*K*I*(kPa) 


80 


50 


75 


90 


85 


80 










&»3S*(N/10cm) 


10 


18 


10 


13 


9 


! 8 







[00 8 1] 



* [*8] 



[0 0 8 2] 





m * m 


2 7 


2 8 


2 9 


30 


3 1 


3 2 


3 3 


3 4 




NC0-1 


KCO-2 


NCO-3 


NCO-4 


NCO-5 


NCO-8 


NC0-7 


NCO-8 




0H-4 






8 


8 


8 


6 


9 


8 


8 


9 






32 


32 


32 


32 


33 


32 


31 


32 


(#) 




55 


56 


55 


54 


54 


53 


55 


52 






58 


58 


57 


58 


57 


56 


58 


57 




33 


32 


33 


33 


32 


32 


34 


33 




O 


O 


O 


O 
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POLYISOCYANATE COMPOSITION FOR RIGID POLYURETHANE FOAM 
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Application number: JP20010161266 20010529 
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Abstract of JP 2002356534 (A) 

PROBLEM TO BE SOLVED: To provide a polyisocyanate composition for a rigid polyurethane foam 
which has excellent foaming efficiency, storage stability, moldability, foam strength, dimensional 
stability and adhesion, and a method for producing the rigid polyurethane foam using the composition, 
in which a polyisocyanate having good storage stability and a polyol having low viscosity are used with 
a low polar foaming agent, in particular, a hydrofluorocarbon as a foaming agent. SOLUTION: The 
composition contains an isocyanate group terminated prepolymer obtained by reacting a polymeric 
MDI (a1) with a modifier (a2) at a ratio of (a1):(a2)=80:20 to 99.9 to 0.1 (in a mass ratio). The modifier 
contains a 3-50C active hydrogen-containing hydrocarbon compound (a2-1) and/or a 3-50C active 
hydrogen-containing halogenated hydrocarbon compound (a2-2).; The method for producing the rigid 
polyurethane foam uses the composition. 
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